In any basin or basin country, water security is of critical importance. The increase in populations and water demand are placing stress on the available water resources. This is likely to become more complicated within shared water-courses. Issues of equitable water allocation and distribution are important for all countries involved. Fostering cooperation and managing conflict hence become fundamental in transboundary water management. Climate change is likely to add new challenges to pre-existing dynamics in transboundary systems. According to the Southern African Development Community (SADC) Climate Change Strategy and the SADC Shared Watercourses Protocol, there is a need to integrate climate change impacts and associated adaptation measures into water management plans to ensure water security for all countries involved in the future. The OrangeSenqu basin, which spans over Lesotho, South Africa, Namibia and Botswana, will be used as a case study to closely examine and reflect on some hydro-political challenges that may be brought about by climate change-associated impacts within the basin states. Although uncertain, climate projections largely indicate decline in rainfall and increase in temperature, especially within the South Africa part of the basin. This inherently is bound to affect water quantity and, therefore, availability within the riparian states below South Africa.
INTRODUCTION
When basins encompass multiple states, the utmost concern is how to design and sustain institutions to equitably share and manage the water resources (Earle ) . An extraordinary number of multilateral agreements designed to promote cooperation over international rivers have been drafted and signed over the course of the 20th century In hydro-politics, water is regarded as an economic good and human right and therefore it brings issues of social and economic development of riparian states to the forefront.
Loosely defined, hydro-politics is a term used to describe Recognizing water and its importance as an economic good is crucial, and as such, careful attention has to be given to the nature in which it is used and how it is prioritized for economic growth and development, especially in developing nations such as those in Southern Africa (Turton & Henwood ; Earle ) . The economy of African countries relies greatly on primary economic activities, thus great emphasis is placed on water extractive industries such as mining, forestry and irrigated agriculture for food production (Earle ; Cooley & Gleick ) . It is important to find a balance between water used for economic growth as well as for other activities so as to ensure that water is available for social and environmental use. Social resources comprising well-organized structures and institutions are an important factor as they create an enabling environment putting in place government systems, laws and legislation to help development and build institutional capacity in order for proper efforts to be made to minimize hydro-political vulnerability, effectively manage water resources and avoid conflict (Hellberg ; Cooley & Gleick ) .
This paper tries to analyse the hydro-politics that might arise within a basin as a result of impacts associated with climate change. The first question will address how hydropolitics functions in African transboundary systems, and the second question will study how the impacts of climate change are likely to alter the existing hydro-political landscape, giving a special focus to the Orange-Senqu basin states. To answer and provide better understanding of the vulnerability and threats posed by climate change to this critical transboundary system and how these changes stand to alter the hydro-politics in the basin, the DPSIR framework was used to analyse the water resources in the Orange-Senqu River basin. This was achieved by identifying five key elements in each riparian state as outlined by the framework; namely, the drivers, pressures, state, impacts and responses to climate change. From the information gathered, a thorough and robust analysis is made, highlighting areas of concern that require careful consideration within the hydro-political context of the Orange-Senqu basin.
BACKGROUND TO THE ORANGE-SENQU BASIN
Transboundary water systems across the world are an important source of water for multiple purposes; namely, social, economic and industrial and environmental uses This highlights the significance of shared water resources and emphasizes the need for compromise and the establishment of good governance practices to ensure appropriate allocation and proper management of the resource.
The Orange River basin has a total basin area of 964,000 km 2 with a mean annual runoff (MAR) of 11,200 × 10 6 m 3 . As shown in Figure 1 , there are four ripar- 
HYDRO-POLITICS: A SEARCH FOR A DEFINITION
The management of transboundary river systems brings challenges which cause conflict between the riparian states that is, without tensions and conflicts between political entities (UNEP ).
Earle () relates to two key factors which contribute to chance or vulnerability of conflict when analysing the hydro-politics of a country or basin. These are: first, the rate of change in the hydrologic system and second, the institutional and legal capacity for a country or basin to address such changes. It is hypothesized that if the capacity to absorb change is sufficient to respond to the occurring change, the vulnerability for conflict is minimized (Earle ). According to UNEP (), water resources vulnerability can be described as the characteristics of the water resources system's weakness that disrupt the functionality and operations of the system when there is social and environmental change. Simply put, it is the sensitivity of the system to potential threats and its ability to cope with the external pressure. Water resources vulnerability can be measured as the exposure of a water resources system to stressors at the river basin scale, and the capacity of the ecosystem and society to cope with the threats to the healthy functionality of a water system (UNEP ).
The combination of these two factors, that is, the rate of change and institutional capacity, characterizes the context in which the water is managed, meaning that water management challenges are either dealt with in a politicized or This is why managing water as an economic good is important, so that any development or water extractive activity is managed using the participatory approach involving all planners, stakeholders and policy-makers for the equitable and efficient use of water in order for all parties to reach a level of compromise and avoid conflict (Hellberg ).
According to UNEP (), having major independent development projects running simultaneously in riparian states can be strenuous on the water resource, causing tension and giving rise to disputes over the shared resource.
Thus, positive political relations and the undertaking of collaborative projects are advocated. The growth or decline in population determines the water needed in a region. Population dynamics become challenging in regions where there is diminishing water resource due to water scarcity and a continuous rise in population (Earle ).
General hostile conditions between riparian states
together with the absence of institutional capacity causes high hydro-political vulnerability especially in countries of low economic development, which are most vulnerable to climate change impacts, such as those in the SADC region.
Political will from riparian states sets a premise for the estab- 
CLIMATE CHANGE AND CLIMATE VARIABILITY: WHAT DOES IT MEAN FOR BASIN STATES?
While Africa is well endowed with minerals, water remains a fundamental constraint to economic growth and development Climate change in Namibia may be difficult to account for due to the inherent variability of the climate within the different climate zones, meaning that climate change in some regions may result in more rainfall while other regions may become more arid due to a decline in rainfall combined with increased evaporation rates (MET ). With that said, impacts of climate change observed in Namibia have reported an increase in daily maximum temperatures.
With reference to the highly variable climate of Namibia Botswana is likely to face similar impacts to those experienced in Namibia, given that two-thirds of the country is desert and water is a limited resource. Climate change is likely to be exacerbated by the inherent seasonal variation and impact on agriculture, forestry biodiversity, ecosystems and water sectors (BECCA ). The temperature is projected to rise between 1 and 3 degrees by 2050, resulting in higher potential evaporation rates. Future trends in rainfall are uncertain, but the overwhelming majority of general circulation models predict a rainfall decrease, possibly with more intense rainfall at a regional and local level.
Overall prolonged dry spells, temporally and spatially vari- The generic DPSIR framework in Figure 5 is as follows:
• The drivers (D) represent major social, demographic and economic developments in societies, which corresponds with changes in lifestyles and overall consumption patterns. Demographic development may be regarded as a primary driving force, whose effects are translated through related land use changes, urbanization, industrial and agriculture development.
• Pressures (P) are a resultant of the driving forces and refer to processes which produce substances that affect the state of the water; that is, physical, chemical or biological substances from agricultural and industrial activities which contaminate the river, thus changing the state of the water resources on site and for downstream communities.
• The state (S) of water resources is described using river morphology, physical and chemical attributes which can either have positive or negative impacts.
• Impacts (I) can be observed that are affecting the system, as well as the determination of what is causing those impacts.
• Observation of impacts determines the necessary responses (R) and interventions that can be undertaken to address and improve the state of the water.
In order for this framework to be effective, the riparian The state of water resources in the basin is described by its physical properties such as the water quality and chemical composition; however, for this study, the question of water availability in the system is of particular importance (Kristensen ; UNEP ). This is described by rainfall, runoff, surface and ground water availability and water demands. In the Orange-Senqu basin, the state of water resources is compromised by the increased water abstractions from rapid industrialization and growing population, further exacerbated by the inherent climate variability and climate change, which have begun to indicate limited water availability in the basin (ORASECOM ). The decline in rainfall and runoff will reduce the surface and groundwater availability, while increased water abstractions will have a negative impact on the water resource as it may lead to pollution and eutrophication, which will lead to the reduction of water quality (Knoesen et al. ) .
The arid and semi-arid conditions of Namibia and Botswana also highlight the water scarcity in each country under natural conditions, and projections of future climate indicate that water scarcity is likely to persist and become worse (ORA-SECOM ). Thus, there is a need to understand how these conditions will impact the water requirements, use and allocation in the basin. In the case of Lesotho, although water stress is not the biggest concern, the change in rainfall and temperature expected when climate change considerations are introduced is of concern. It becomes clear that future projections begin to indicate the tough times that lie ahead and emphasize the need to ensure water security in the future (MNR ). For Lesotho, reduced rainfall may result in disputes with other basin countries over the quantity of water supplied downstream while also having to address issues of distribution and water availability for the country's population (MNR ). Droughts are an important issue for all basin countries. For Namibia, which has an extremely arid climate, high levels of water stress and absolute water scarcity are likely to worsen under climate change conditions, hence, water transfers from the Orange River are expected to increase in order to meet irrigation and social demand. Similar to Namibia, Botswana is likely to face the same scenario in the future.
Given the low economic level and water demand that is expected to double in the next 20 years, social and environmental vulnerability are primary concerns in Botswana.
Growing urbanization and industrialization in South Africa will place further demand on the basin's water resources (Kellar ).
Climate change impacts will intensify existing climate variability causing more floods and droughts and possible increases in arid conditions and desertification in the western parts of the basin. All these characteristics indicate that there is limited water availability in the basin and a growing water demand, and which points to water stressed conditions in the basin. The fifth and final element of the framework is the response and actions taken to address the impacts. In response to the adverse impacts, water management practices in the basin need to address water scarcity in order to ensure water availability in the future. To achieve this, joint management agreements need to be established between basin countries to monitor and ensure adequate allocation and efficient water use and legal and institutional frameworks to help guide and facilitate the water management decisions that need to be put in place to minimize conflict. Table 1 and studies which assist in the sharing of information and data, integration of information on future hydro-climatic conditions that are likely to be experienced, and understanding how these changes will impact the political landscape of how shared water resource is managed (Cooley & Gleick ) . This allows for a conducive learning environment shown that transboundary management approaches used in the Orange-Senqu will have to shift from those which used to be based on the assumption that future water supply and quality will not change, because literature shows that this may not be the case. The perception of hydrological stationarity will lead to the failure of the cur- as sectoral water efficiency, meaning that water used for irrigation may be decreased due to the low crop yield, despite that fact that the greater proportion of the water goes to irrigation, and this will negatively impact Namibia as they depend greatly on this water. Therefore, the remaining water will be given to the industrial sector, which stands to benefit South Africa, and this is where potential conflict lies and negotiations about which state gets that water will be highly contested (Turton b) .
This is where flexible water allocation strategies address the challenges that come with water availability, which in many cases indicates that a decline in the amount of water will require the water allocation agreements to be reviewed in order to account for the decline in water resources, making sure that all riparian states maintain satisfactory water supply levels. Although there is vulnerability to conflict and the ORASECOM Agreement will be tested, there is hope that the institutional arrangements in place will forge transboundary cooperation that can accommodate flow variability. In many cases, a minimum flow is stipulated to be delivered by an upstream state to maintain ecological functions and human health requirements for downstream states.
CONCLUSION
Transboundary agreements in the past may have overlooked the occurrence of extreme events and their implications on water delivery; however, under climate change it is important to understand the risk posed by floods and droughts. 
